ABSTRACT Water soluble extracts of Escherichia coli cells have been found to exert an extremely strong repressive effect upon the expression of catabolite sensitive operons. The compound responsible for this activity has been partially purified and proves to be of low molecular weight and heat stable. The effect of this compound, hereafter designated as catabolite modulator factor, is only partially antagonized by adenosine 3':5'-cyclic monophosphate. The possible role of catabolite modulator factor in the physiological regulation of catabolite repression is discussed.
The inhibitory effect of glucose or other carbohydrates on the expression of certain operons is a well known phenomenon called catabolite repression (1) . It is currently believed today that adenosine 3':5'-cyclic monophosphate (cAMP) and its receptor protein are the sole physiological mediators of this effect. During the last few years different lines of evidence suggested that cAMP might not be the unique regulator of catabolite repression (2) . In our search for mediators, other than cAMP, we found that water soluble extracts of Escherichia coli cells exerted strong repression upon catabolite sensitive operons. In the present paper, we describe some of the physiological properties of the so far only partially purified compound which appears to be responsible for this effect, and discuss its possible role in the regulation of catabolite repression. 8 (25 mg of dry weight bacteria per ml of H20). The suspension was kept in a boiling-water bath for 12 min. After cooling, the suspension was immediately centrifuged at 20,000 X g for 10 min. The supernatant represents crude catabolite modulator factor (CMF). A purification of about 10-50 times (based on the loss of UV absorbing material) has been achieved through the following steps: (i) passage on a Dowex AG 1X8 (Bio-Rad) column. Crude CMF (100 ml) is diluted with two volumes of water and deposited on a Dowex column which is in the acetate form (100 ml of resin). The active material is not retained on the column and is washed off by H20 until disappearance of UV absorbing material in the eluant is noted.
MATERIALS AND METHODS
(ii) The eluted material is concentrated almost to dryness under vacuum. To the residue (about 10 ml) 200 ml of ethanol are added and the mixture is kept overnight at 0°. The precipitate which is formed is eliminated by centrifugation; the supernatant is evaporated under vacuum and the residue redissolved in water (Dowex-ethanol fraction). Fig. 1 , the effect depends on the amount of CMF added. At the higher concentrations of CMF, extreme repression is observed (amounting to 99% of the levels attained by a culture When the action of CMF is studied over a longer period of time, the repression effect is seen to disappear and the initial differential rate of enzyme synthesis is restored (Fig. 2) . At this time, CMF cannot be detected anymore in bacterial supernatants (data not shown) suggesting that it has been metabolized.
We have no indications as to the chemical nature of CMF; however, the following points concerning its general properties may be recorded: (i) it is a small molecular weight product (molecular weight less than 1000) since it is retained on a Sephadex G-10 column. (ii) It has no apparent charge (it is not retained on any anionic or cationic exchange columns) at various pHs and ionic strengths. (iii) It is heat, alkali, and acid stable (it is stable at 1000 in the presence of 1 M HC1 or 1 M NaOH). Catabolite modulator factor and cAMP While the antagonistic effect of cAMP towards catabolite repression is well established, a disturbing feature of this phenomenon is that, under conditions of extreme repression (nitrogen source limitation for instance), cAMP only partially reverts catabolite repression (5 of CMF the rates of enzyme synthesis observed in the presence of cAMP are 70-90% lower than the rates which obtain under conditions of full physiological derepression. The fact that cAMP behaves in the same way under both conditions strongly suggests that repression obtained by CMF is similar to "physiological repression." Catabolite modulator factor and lactose promoter mutant Strain L8UV5 is a lactose promoter mutant (6) which, under the conditions used to test it, was found insensitive to catabolite repression and to the effect of cAMP (7) . It was therefore of particular interest to test whether this mutant would respond at all to extreme conditions of physiological repression or de- repression, and show sensitivity to CMF. Table 3 shows that mutant L8UV5, while responding only slightly to cAMP, can be further largely derepressed under our physiological conditions. Fig. 3 shows that L8UV5 mutant can be strongly repressed by addition of CMF, which shows, however, much less sensitiyity than the wild-type organism. Moreover, at high concentrations of CMF, it appears to be completely insensitive to the antagonistic effect of cAMP. Furthermore, we have tested. the properties of this mutant when the lactose promoter gene was transduced into an adenylcyclase negative (cya) strain, where it shows the same sensitivity to CMF. These results would appear strongly to suggest that cAMP could hardly be a unique modulator of catabolite repression in vivo. 
